Introduction
Intraoral minor salivary gland tumors occur less commonly than tumors of the major salivary glands, accounting for about 15 % of all salivary gland neoplasms (1) . There have been several studies reporting differences in the frequency and distribution of minor salivary gland tumors (1) (2) (3) (4) (5) (6) (7) (8) (9) . The purpose of this study was to determine the relative frequency and intraoral location of benign and malignant tumors of minor salivary glands in certain Japanese population groups (Kanto districts) and to provide data for comparison with other epidemiological findings in different geographic locations worldwide.
Materials
and Methods Patients with intraoral minor salivary gland tumors who were diagnosed at the Department of Pathology , Nihon University School of Dentistry, were studied . These patients were treated at the Nihon University Dental Hospital between 1970 and 1996. Age, sex, site and clinical details of each patient were noted from clinical records. The histological diagnosis was re-evaluated based on the 1991 WHO classification (10) .
Results
From the 9,300 oral biopsies performed during the 27 year period between 1970 and 1996, there were 129 (1.4 %) intraoral minor salivary gland tumors. Eighty cases (62.0 %) were classified as benign tumors, consisting of 74 (92.5 %) pleomorphic adenomas, 5 (6.3 %) myoepitheliomas and 1 (1.3 %) sialadenoma papilliferum. The other 49 cases (38.0 %) were classified as malignant tumors, consisting of 25 (51.0 %) mucoepidermoid carcinomas, 17 (34.7 %) adenoid cystic carcinomas, 3 (6.1 %) adenocarcinomas, 2 (4.1 %) epithelialmyoepithelial carcinomas, 1 (2.0 %) sebaceous carcinoma and 1 (2.0 %) undifferentiated carcinoma (Table 1) .
Seventy-six (58.9 %) of the 129 patients were female and 53 (41.1 %) were male, yielding a male/female ratio of 1.00: 1.43. The patients ranged in age from 4 to 84 years. The mean age of the total sample was 47.1 years (males 49.7 years and females 45.3 years). The age of individuals identified with any type of intraoral minor salivary gland tumors was most frequently in the third , fourth, sixth and seventh decades, while that of malignant tumors was in the sixth and seventh decades ( Table 2) . For those diagnosed with benign tumors , the patients' age ranged from 4 to 82 years with a mean of 44.5 years (males 43.9 years and 44.9 years). For those diagnosed with malignant tumors, the patients' age ranged from 22 to 84 years with a mean of 54.3 years (males 56.6 years and females 52.1 years).
The location and frequency of the tumors are listed in Table 3 . The most common primary site was the palate (59.7 %) followed by the floor of the mouth (10.9 %), buccal mucosa (10.1 %), lip (8.5 %) , retromolar area (7.8 %), tongue (0.8 %) and intrabony area (mandible 1.6%, maxilla 0.8 %).
Twenty-seven (36.5 %) of the 74 patients with pleomorphic adenoma were male and 47 (63.5 %) were fe-male (male-to-female ratio=1.00:
1.74). The patients' age ranged from 4 to 82 years and the mean age of the total sample was 42.0 years (males 43.6 years and females 41.1 years). The age of individuals diagnosed with pleomorphic adenoma was most frequently in the third and sixth decades. The palate was the most common site followed by the lip and buccal mucosa.
Four (80 %) of the 5 patients with myoepithelioma were female and 1 was male. The age was in the sixth and seventh decades except for 1 case (20 years). Four lesions occurred in the palate and 1 in the buccal mucosa.
One patient was diagnosed with a sialadenoma papilliferm. This lesion was located in the palatal mucosa of this 44-year-old man.
Thirteen (52.0 %) of the 25 patients with mucoepidermoid carcinoma were male (male to female ratio=1.00 : 0.92). The patients' age ranged from 22 to 76 years with a mean of 51.2 years (males 51.2 years and females 51.3 years). There were no significant differences in carcinoma frequency from the third to eighth decades.
Twelve (70.6 %) of the 17 patients with adenoid cystic carcinoma were female (male to female ratio=1.00 2.40). The patients' age ranged from 27 to 71 years with a mean of 55.1 years (males 62.8 years and females 51.9 years). The male patients with adenoid cystic carcinoma were significantly older than those with mucoepidermoid carcinoma. One patient was diagnosed with sebaceous carcinoma.
This case was a maxillary intrabony tumor in a 63-yearold woman.
One lesion in this series was diagnosed as undifferentiated carcinoma. The tumor occurred in the palate of a 50-year-old man. (11) reported a high proportion of malignant tumors (80 %) in their series. These patients were treated at a major cancer referring center. The relative incidence of benign versus malignant intraoral minor salivary gland tumors reflects the peculiarity of each institution. Our results appeared to be almost the same as those found in Australia (7) .
It has been reported that intraoral minor salivary gland tumors, especially benign tumors, are more common in females than in males (3, 8, 9) . A higher proportion of benign tumors among females was also found in this study with a female-to-male ratio of 1.76 : 1.00.
The present study indicated a significant difference in the ages of both males and females with benign tumors (mean: 44.5 years) when compared with the age of those with malignant tumors (mean: 54.3 years). This result was similar to that of most other studies (1) (2) (3) (4) (5) (6) (7) (8) (9) .
In the present study, the palate was the most common site of intraoral minor salivary gland tumors. The percentage of benign tumors occurring in the palate was much higher than malignant tumors. This significantly high frequency of palatal involvement tumors has been reported in two South African literatures (5, 6) . It has been suggested that the results might be due to the presence of black patients in both samples.
In most studies, pleomorphic adenomas constitute the majority of intraoral minor salivary gland tumors. Isacsson & Shear (6) reported that 70.0 % of the tumors in their series were classified as pleomorphic adenomas and postulated that the high frequency was the result of the relatively higher number of black than caucasian patients. Takahashi et al. (9) reported that 62.0 % of the tumors they diagnosed were pleomorphic adenomas in Japanese population samples (Nagasaki and Miyagi prefectures). In the present series, 57.4 % of the tumors were classified as pleomorphic adenomas which was higher than that found in population samples in the United States (3, 4) and the United Kingdom (1,2).
There were 5 cases of myoepithelioma in this study. The frequency of intraoral myoepithelioma has not been described in other series. Although myoepithelioma is classified as a separate entity in the 1991 WHO classification (10), the tumor might be diagnosed as a variant of pleomorphic adenoma in most other series in accordance with the former WHO classification.
Sialadenoma papilliferm was found in only one case (0.8 % of all tumors) in this study. A relatively high frequency of this tumor has been reported in a study in Venezuela (8) , suggesting some racial differences.
The frequency of mucoepidermoid carcinoma varied in the previously reported studies. A relatively high frequency of this tumor has been reported by Auclair et al. (8) . In this series, mucoepidermoid carcinoma is the most frequently identified type of malignant tumor (19.4 %). This result was similar to that found in Australia (7) .
The frequency of adenoid cystic carcinoma (13.2 %) in this series is similar to that in most other studies. This tumor accounted for 34.6 % of the malignant tumors in this study. The male-to-female ratio of the patients with adenoid cystic carcinoma was 2.4 : 1. A higher incidence of this type of tumor in females than in males has also been found in other studies (1, 3, 7, 8) .
Three cases of adenocarcinoma (2.3 % of all tumors) were found in the present series. The histological type of all 3 cases was tubular adenocarcinoma. A relatively high frequency of this type of tumor has been reported in studies in the United States (4) and the United Kingdom (1,2). Although a high frequency of polymorphous lowgrade adenocarcinoma has been reported in the literature of South Africa (5, 6) , no case of the tumor was found in this series.
The parotid gland is the most common site of epithelial-myoepithelial carcinoma. Although it is uncommon to find this type of tumor involving the minor salivary glands (12) , two cases of epithelial-myoepithelial carcinoma were found in the present series.
